Identification of the sensory nerve fiber responsible for lysophosphatidic acid-induced allodynia in mice.
Lysophosphatidic acid (LPA) has been considered one of the molecular culprits for neuropathic pain. Understanding how LPA changes the function of primary afferent fibers might be an essential step for clarifying the pathogenesis of neuropathic pain. The present study was designed to identify the primary afferent fibers (Aβ, Aδ, or C) participating in LPA-induced allodynia in ddY mice. Mechanical allodynia and thermal hyperalgesia were evaluated by the von Frey filament test and thermal paw withdrawal test, respectively. Sensory nerve fiber responsiveness was measured using a Neurometer. Daily repeated intrathecal treatment with LPA led to a decrease in the mechanical, but not thermal nociceptive threshold, and a reduction in the threshold for paw withdrawal induced by 2000-Hz (Aβ fiber) and 250-Hz (Aδ fiber), but not 5-Hz (C fiber) sine-wave electrical stimulation. When the transient receptor potential cation channel subfamily V member 1 (TRPV1) receptor agonist resiniferatoxin (RTX) was administered subcutaneously before the start of LPA treatment, LPA-induced mechanical allodynia and Aβ and Aδ fiber hypersensitivity demonstrated by neurometry were not affected, indicating that TRPV1-expressing nerve fibers (possibly C fibers) might not be essential for LPA-induced allodynia. LPA-induced allodynia was reversed by treatment with RTX at 7 days after the start of LPA treatment. Expression of TRPV1 on myelinated nerve fibers after repeated intrathecal LPA treatment was observed in the dorsal root ganglion. These results suggest that sensitization of Aβ and Aδ fibers, but not C fibers, contributes to the development of intrathecally administered LPA-induced mechanical allodynia. Moreover, increased or newly expressed TRPV1 receptors in Aβ and Aδ fibers are considered to be involved in the maintenance of LPA-induced allodynia.